INTRODUCTION
============

The term Lisfranc injury is used to refer to injuries involving damage to the tarsometatarsal joint. The term covers a broad spectrum of injuries ranging from damage to the ligaments alone to fractures and fracture-dislocations. Retrospective studies have shown that up to one-third of these injuries go unnoticed during initial assessment.[@B1] ^-^ [@B5]

According to the literature, Lisfranc injuries are more common around the third decade of life, and are 2-4 times more common in men. Nevertheless, Lisfranc injuries are relatively uncommon, representing approximately 0.2% of all fractures, and are generally associated with fractures of the tarsal and metatarsal bones.[@B6]

Although fracture of the cuneiform bones is common, the most common fracture in the tarsometatarsal complex occurs at the base of the second metatarsal. Fractures of the navicular, cuboid, and other metatarsals are less common.[@B7] ^-^ [@B10]

The literature indicates that the vast majority (87.5%) of these injuries are closed, and that up to one-third of these injuries occur in athletes during low-energy sports trauma.[@B11] ^,^ [@B12]

Two trauma mechanisms are described: high and low energy. High-energy injuries may result from direct or indirect trauma. Application of a direct load to the dorsal surface of the joint complex, which occurs from crushing or the impact of an object on the static foot, may result in injuries to the bones or to the ligaments through the joint line. The pattern may vary depending on where the force is applied. This type of injury can cause significant damage to the soft tissues, compromising the treatment sequence.[@B13] ^-^ [@B15] However, the most common mechanism is indirect injury, which is characterized by a longitudinal force on one foot in plantar flexion. Bone injuries and more severe instabilities usually result from high-energy trauma such as falls from heights or car crashes. The injuries may be evident, but in a considerable portion of patients, spontaneous reduction may occur after the trauma, thus masking the underlying instability. Low-energy injuries include sports traumas, for example in American football.[@B2] ^,^ [@B14] ^,^ [@B16] ^-^ [@B18] The diagnosis is made by evaluating anteroposterior, lateral, and oblique X-rays of the foot bearing weight. It is important to stress that weight bearing X-rays be done, because in some cases, as mentioned previously, the instability will only be evident after load is placed on the feet.[@B14] ^,^ [@B19] The most common finding is diastasis between the base of the first and second metatarsals. Any fracture of the first three metatarsals increases suspicion of the existence of a Lisfranc injury. Computed tomography plays an important role in diagnosis by detecting small fractures and deviations and identifying possible associated injuries.[@B7] ^,^ [@B20]

One of the classifications used most commonly in assessing Lisfranc injuries is that of Quenu and Kuss,[@B21] which divides Lisfranc injuries into types A, B, and C. Type A involves homolateral rupture, in which all metatarsals move in the same direction. In type B injuries, there is an isolated rupture which can involve the first metatarsal or the smaller rays. Type C is divergent displacement, where the first ray and lesser rays are dislocated in opposite directions.

To define the treatment for a Lisfranc injury, assessment of joint stability is essential. Unstable injuries require surgical treatment with anatomical reduction and stable fixation.

It should be emphasized that many patients with injuries restricted to the ligaments develop chronic pain and instability, although anatomical reduction and stable fixation are achieved.[@B22] ^,^ [@B23]

The most frequent acute complications are acute compartmental syndrome, vascular damage, skin necrosis, and superficial infections.[@B24]

The objective of this study was to investigate the epidemiology of Lisfranc injuries found in hospitalized patients.

MATERIALS AND METHODS
=====================

The study was approved by the Institutional Review Board under process number 924 and the record CAPpesq/HC 9335.

All medical records for patients hospitalized with foot and ankle fractures between January 2006 and December 2010 were analyzed. Review of these records identified 42 cases of Lisfranc injuries. The parameters analyzed were age, gender, laterality, exposure, injury mechanism, fracture type, classification, associated injuries, emergency treatment, definitive treatment, time between trauma and definitive treatment, length of hospital stay, and acute post-operative complications.

RESULTS
=======

Among the 42 patients studied, we observed that these injuries occurred predominantly in men, who accounted for 81% of the patients. The mean age of the patients studied was 35.5 years, ranging from 19 to 66 years. ([Figure 1](#f1){ref-type="fig"}) The left side was more frequently affected, corresponding to 24 patients, or 57% of the cases.

Figure 1Age range.

The most common injury mechanism was automobile accidents in 35.8% of cases, followed by motorcycle accidents (33.3%), falls from height (23.0%), and sports accidents (7.7%). ([Figure 2](#f2){ref-type="fig"}) Of the total, seven (16.7%) patients experienced multiple traumas.

Figure 2Injury mechanism.

Of the 42 cases, 35 presented closed injuries and 7 had open injuries (16.7%).

According to the classification of Quenu and Kuss, 43% of the patients presented homolateral injuries (type A), 50% had isolated injuries (type B), and 7% had divergent injuries (type C).

Seventy-eight percent of the patients had fractures associated with an injury to the Lisfranc complex. The most prevalent associated fracture was of the second metatarsal, which was present in 16 of the 42 individuals studied (38%). The third metatarsal was involved in 14 cases (33%), followed by the fourth metatarsal in 9 cases (21%). Other associated fractures were of the cuboid bone in 11 cases (26%), the navicular bone in 10 cases (24%), the cuneiforms in seven cases (17%), the tibia diaphysis in six cases (14%), and malleolar fractures in five cases (12%). ([Figures 3](#f3){ref-type="fig"} and [4](#f4){ref-type="fig"}).

Figure 3Fractured metatarsal.

Figure 4Associated fractures.

Of the 42 patients studied, in five cases conservative treatment was chosen. Of the 37 cases treated surgically, primary arthrodesis was performed in two patients, and reduction and internal fixation were performed in the remaining 35. In relation to fixation method, in 21 cases cannulated screws alone or associated with Kirschner wires were used, eight cases were treated with only Kirschner wires, and plates were used in six cases. Two cases required an external mini-fixator to maintain length.

The average length of time between the temporary treatment and definitive fixation was 6.7 days, varying from 0 to 28 days.

In terms of acute complications, we observed 6 cases of post-operative infection (14%). Of these, one case required a microsurgical flap to cover the wound. One case of superficial skin dehiscence occurred, one case of deep venous thrombosis.

The median hospital stay was 13.8 days, ranging from 0 to 55 days. ([Figure 5](#f5){ref-type="fig"})

Figure 5Duration of hospitalization.

DISCUSSION
==========

This present study was conducted over a period of four years (2006 to 2010) in a tertiary hospital specializing in orthopedics and traumatology which treats a significant number of emergency cases. It is consequently noted that Lisfranc injury has a low prevalence in the universe of surgically-treated fractures, with a mean frequency of 10.5 cases per year in this service.

We note that, in our study, this type of injury predominantly affected men (81%) and average patient age was 35.5 years. This is a young and economically active population which is affected by significant financial and social losses from this type of injury. In epidemiological terms, it is compatible with the literature, which reports greater incidence of this injury around 30 years of age and 75% predominance in men.[@B7] ^,^ [@B25]

Motor vehicle accidents accounted for 69% of the total trauma mechanisms, with auto accidents slightly more common than motorcycle accidents. However, sports accidents corresponded to only 7.7%, a lower prevalence than suggested by the literature. Benirschke et al.[@B12] showed in their study that this type of mechanism could account for up to 30% of cases. This discrepancy may be attributed to the different epidemiological profile of the patients treated at our institution. Since the Hospital das Clínicas is a reference hospital, there is a predominance of high-energy trauma such as auto and motorcycle accidents.

The left side was more affected (57%) and open fractures were present in 17% of cases. This rate is in accordance with the international literature. According to Stavlas and Miswan, the prevalence of open fractures in this type of injury may vary from 12.5 to 26%.[@B11] ^,^ [@B25]

In 33 cases (78.6%), associated fractures were present, similar to the findings by Aitken et al.[@B26] and Meyerson et al.,[@B2] who also observed a higher frequency of fractures at the base of the second metatarsal and the cuboid bone.

In only five cases (12%) was conservative treatment chosen, which demonstrates the predominance of surgical treatment of this type of injury. Definitive surgical treatment occurred an average of six days after the initial trauma. Definitive treatment for Lisfranc injuries can be postponed in situations with large soft tissue injuries, acute compartment syndrome, and open fractures secondary to crushing. Consequently, there is no consensus in the literature with regard to the ideal period for conducting the definitive procedure.[@B24]

As for acute complications associated with fracture or treatment, the post-operative infection rate in our study was 14.3%, higher than that reported in the literature, which ranges from 4.8% to 7.3%.[@B27] ^,^ [@B28] One case of post-operative infection progressed and required a microsurgical flap for coverage. Only one patient developed deep venous thrombosis.

The mean hospital stay was 13.8 days. This lengthy average hospitalization can be primarily attributed to the patients with multiple traumas whose definitive treatments were delayed, as well as to acute post-operative complications such as infections and complications of the surgical wound. This prolonged period of hospitalization generates high costs for the public health system and also lowers bed turnover.

CONCLUSION
==========

Although rare, Lisfranc injuries found in patients hospitalized in a high-complexity service occurred in young men who were involved in motor vehicle accidents, and most cases involved an associated fracture of another bone in the foot. The incidence of acute complications is high and hospital stays are lengthy.
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